Please amend the claims as follows: 



1. (Cancelled) 

2. (Currently Amended) The method of claim 4-5_wherein the first optical 
transmission layer and the optical interconnect layer each comprise silicon oxynitride. 

3. (Currently Amended) The method of claim 4-5_wherein the cladding layer 
comprises silicon dioxide. 

4. (Currently Amended) The method of claim 4-5_wherein the angled sidewall of 
the first cladding layer has an angle of less than 50 degrees. 

5. (Previously Presented) A method of optically interconnecting layers in an 
optical integrated circuit including a substrate, the method comprising: 

forming a first optical transmission layer over the substrate; 

forming a first cladding layer on the first optical transmission layer; 

removing portions of the first cladding layer to form an angled 
sidewall in the first cladding layer; 

forming an optical interconnect layer on the angled sidewall of the 
first cladding layer and on an exposed portion of the first optical transmission 
layer; and wherein removing portions of the cladding layer to form an angled 
sidewall comprises: 

forming mesa structures on the cladding layer at desired 

locations; and 

removing the mesa structures and exposed portions of the 
cladding layer to form the angled sidewall in the cladding layer. 
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6. (Original) The method of claim 5 wherein forming mesa structures comprises: 

patterning the cladding layer with photoresist; and 
reflowing the photoresist to create the mesa structures. 

7. (Currently Amended) The method of claim 5 further comprising: 
forming a second cladding layer on the optical interconnect layer; 

removing portions of the second cladding layer to expose a portion of the optical 
interconnect layer that is formed on the angled sidewall of the first cladding layer; and 
forming a second optical transmission layer on the second cladding layer and on the 
exposed portion of the optical interconnect layer. 

8. (Original) The method of claim 7 wherein forming a second optical 
transmission layer includes forming desired optical components in the second optical 
transmission layer. 

9. (Currently Amended) The method of claim 4-5_wherein removing portions of 
the first cladding layer to form an angled sidewall in the first cladding layer includes 
removing portions of the cladding layer to form the exposed portion of the first optical 
transmission layer. 

10. (Original) A method of optically interconnecting layers in an optical integrated 
circuit including a substrate, the method comprising: 

forming a first optical transmission layer over the substrate; 

removing portions of the first optical transmission layer to form respective active 
regions of the first optical transmission layer, with void regions being defined between 
the active regions; 

forming a first dielectric layer in the void regions and on the active regions of the first 
optical transmission layer; 

removing portions of the first dielectric layer to planarize upper surfaces of the layer in 
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the void regions and upper surfaces of tlie active regions of the first optical 
transmission layer; 

forming a first cladding layer on the planarized upper surfaces of the void regions and 
active regions of the first optical transmission layer; 
forming mesa structures on the first cladding layer; 

removing the mesa structures and portions of the first cladding layer to form angled 
sidewalls in the first cladding layer on respective active regions of the first optical 
transmission layer; 

forming a second optical transmission layer on the angled sidewalls in the first 
cladding layer and on respective active regions for each sidewall. 

1 1 . (Original) The method of claim 10 further comprising; 

forming a second cladding layer on the second optical transmission layer; 

removing portions of the second cladding layer and the second optical transmission 

layer to form vertical optical interconnects corresponding to the portions of the second 

optical transmission layer formed on the sidewalls of the mesa structures, the vertical 

optical interconnects having ends exposed on an upper planar surface; and 

forming a third optical transmission layer on the upper planar surface and on ends of 

the vertical optical interconnects. 

12. (Original) The method of claim 11 wherein removing portions of the second 
cladding layer and the second optical transmission layer includes removing portions of 
the first cladding layer in fomriing the upper planar surface. 

13. (Original) The method of claim 11 wherein the first dielectric layer and the 
cladding layers comprise silicon dioxide, and wherein the first, second, and third 
optical transmission layers comprise silicon oxynitride having the same indices of 
refraction. 
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14. (Original) The method of claim 13 wherein the angled sidewalls in the first 
cladding layer have angles of less than 50 degrees. 



15. (Currently Amended) An optical integrated circuit structure f ormed on a 
substrate, comprising: 

a lower optical transmission layer formed over the substrate; 

a first cladding layer having an anglod sid e wall f ormed on the first 
optical transmission laye r: and 

mesa structures formed on the cladding layer at desired locations, 
the mesa structures being formed to enable the mesa structures and exposed 
portions of the cladding layer to be removed to thereby form angled sidewalls in 
the cladding layer. 

, th e s i d e wal l hav i ng an ang le r el at i v e to th e l ow e r opt i ca l transm i ss i on lay e r; and 
a s e cond optica l tr a nsmission lay e r form e d on th e low e r opt i ca l transmission lay e r and 
on tho ang le d sidewa l l of th e f i rst cladd i ng l ayer, wher e in the s e cond optical 
transmission lay e r has an ang le r e lat i v e to th e l ow e r opt i ca l transm i ssion layer that Is 
d e fin e d by tho angl e of th e ang l od sid e wa ll and wherein tho angl e has a value 
b e twe e n approx i mat e ly fiv e d e gr ee s and a maximum angl e having a va l ue defined by 
i ndic e s of r e fraction of th e s e cond opt i cal transmiss i on layor and the first cladding 
l ay e r and wh e r e in light having a same mod e as light propagating through th e low e r 
optical transm is s i on l ayor propagat e s through the second optical transmission l ay e r 
through total i nt e rna l r e fl e ct i on. 

16. (Currently Amended) The optical integrated circuit of claim 15 wherein the 
lower optical transmission layer and s e cond optical transm i ssion l ayor each 
comprises silicon oxynitride hav i ng tho sam e i ndiooo of rofraction, and wherein the 
first cladding layer comprises silicon dioxide. 
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17. (Currently Amended) The optical integrated circuit of claim 16 wherein the 
mesa structures have ang le of the angled sidewalls of th e firot c l add i ng lay e r has an 
angl e of less than approximately 50 degrees. 

18-24. (Cancelled) 
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